The impact of macroeconomic management (monetary policy) and administrative price adjustments on price variability in a low inflation economy characterized by relatively frequent administrative price adjustments is examined. Fluctuations of market determined prices, prices of agricultural goods in particular, are linked to the lack of synchronization between administrative price changes and monetary policy. If monetary policy does not account for expected changes in administrative prices, demand in "free" goods markets will shift causing fluctuation of prices for agricultural goods, because the supply of these goods is highly inelastic in Armenia. The findings contribute to a better understanding of agricultural price variability during 1998-2002. The impact of macroeconomic policy and structural adjustments on income distribution and rural poverty incidence are also examined. This research has immediate policy implications since Armenia will undergo major upward price adjustments for goods and services with regulated prices, which may have a negative impact on income distribution if aggregate demand management is unchanged.
Introduction
The paper examines the impact of monetary policy and administrative price adjustments on price variability in a low inflation economy characterized by relatively frequent administrative price adjustments. In 1998-2002, price variability in Armenia was quite significant. Not only the distribution of relative prices was uneven in this period, which can be explained by major adjustments in administrative prices, but also price variability within the groups of "free" goods (prices for which are determined in the market) was very significant, driven by fluctuations in prices for main agricultural goods.
The statistical evidence shows that variability within the group of "free" goods is mainly lead by fluctuation of agricultural goods, which have been declining in the period of 1998-1999, and recovering in following years. The statistical evidence also shows that agricultural prices declined in the time when upward regulated price adjustments coincided with tight monetary policy, while agricultural prices recovered in the time of combination of expansionary monetary policy with no major revision of regulated prices.
The paper examines whether tight monetary policy in the time of major price adjustments causes increased variability of individual inflations by pushing the prices of certain "free" goods down and whether relaxed monetary policy causes increased variability of prices in time of constant regulated prices by pushing prices of "free" goods up. The paper finds that if monetary policy does not account for expected changes in administrative prices, demand in "free" goods market will shift causing fluctuations of prices for agricultural goods, as the supply of these goods is highly inelastic in Armenia.
The findings of the paper contribute to a better understanding of agricultural price variability during [1998] [1999] [2000] [2001] [2002] . The impact of macroeconomic policy and structural adjustments on income distribution and rural poverty incidence are also examined. This research has immediate policy implications since Armenia will undergo major upward price adjustments for goods and services with regulated prices, which may have a negative impact on income distribution if aggregate demand management is unchanged.
In the second section I present the main dynamics of relative price changes in Armenia in [1998] [1999] [2000] [2001] [2002] , particularly examining the behavior of agricultural prices. The third section analyzes the price variability and possible factors behind it. Variances of individual inflations are considered and the contributions from administratively regulated versus market determined prices are studied. In the fourth section I describe a theoretical framework that has been used to analyze this problem and apply it to the specifics of the situation in Armenia. In the fifth empirical section I test whether price variability can be explained by the lack of policy synchronization between demand management and administrated price changes. Further I examine the possible mechanisms behind this relationship. The final section summarizes my main conclusions, including those that relate to the impact of relative price changes on income distribution and policy implications for monetary policy and administrative price adjustments.
Relative Price Developments in Armenia 1998-2002: Statistical Evidence
Choosing the time period. There are several reasons for examining the time period 1998-2002. There are three important factors for dividing recent economic history into the period of prior to 1998 period and 1998-2002 . These are the change in the exchange rate regime, tax administration and the general stance of macroeconomic policy:
• In mid-1996 the Central Bank announced its decision to change the exchange rate regime, switching from de-facto fixed exchange rate regime to a generally "free" floating exchange rate regime. This new policy was introduced in practice starting the end of 1996, when the Central Bank had negative net foreign assets and generally ceased interventions in the foreign exchange market. It was a period of large direct crediting to the Government and a sharp depreciation of national currency took place. Depreciation continued in 1997 as well, causing adjustments in prices and inflation above 20%. By the end of 1997 the "exchange rate related" adjustments were mostly completed.
• 1997 was marked by the establishment of new tax policies, and the first major steps of improvement in tax administration, which resulted in higher indirect tax revenues as a proportion of GDP. These developments substantially changed the pattern of price formation since then.
• By the end of 1997 a new relationship between the Central Bank and Government was established, which prohibited direct credits from the Central Bank to finance the budget deficits. Moreover, a ceiling for the Government's liabilities against the Central Bank was set, which implies no deficit financing by the Central Bank on annual basis even through the purchase of t-bills in the secondary market. As a result, starting in 1998 monetary policy was "tied" to foreign flows. This became the main factor of generally contractionary monetary policy in 1998-1999, when as a result of the Russian crisis private remittances significantly decreased and major external financing of the budget deficit was delayed, as Government did not meet its commitments in key areas of structural reforms.
Groupings and weights.
On the basis of the list of individual components of the CPI basket 19 groups were constructed. These slightly differ from the groupings usually presented by the National Statistics Service. In particular, imported fruits were excluded from "fruits and vegetables", and a new group of imported food was constructed, which includes only imported goods for which there is no domestic substitution. Table 1 shows the groups and weights of each group in the total CPI basket in the period of 98-02.
During 1998-2002 the official CPI is calculated based on different weights for individual goods for each year, based upon consumer behavior surveys conducted by the National Statistical Service (NSS) every year. As indicated in Table 4 by the end of 2002 the cumulative inflation of 8 groups of goods were higher than aggregate CPI inflation. At the same time cumulative inflation of 11 groups was lower than the aggregate CPI inflation. It is important to note that most of the groups for which the prices grow faster than CPI inflation over the period 1998-2002, are mostly goods with controlled prices. There are two exceptions:
fruits/vegetables and services. On the other hand, the goods for which prices grow slower than CPI inflation, these are mostly "free" goods, with only exception being "transport". This group mainly consists of public transport, where the government has kept stable prices during 1998-
2002.
However, there has been greater variability behind the cumulative indices as of the end of 2002. are also included in ARP as a negative contribution to CPI inflation. The rationale for this is that it is estimated that due to smuggling and inefficient tax administration, the effective rate of excise taxes for particular goods declined, causing downward price adjustment for some of excisable goods 2 . Such shifts also can be considered as a policy variable and consequently as a changes in ARP for our purposes.
The most significant ARP changes in the period of 1998-02 were: the introduction of VAT on bread in January 1998, an almost 30% increase of electricity tariffs in January 1999, introduction 
Price Variability: Initial Findings
The following table summarizes different measures of variances of individual prices. I calculated variances of inflations for general CPI components, and as well as for goods that are in the "free" sector, which were never subject to any type of price regulation. The first variance (CPIVAR and FGVAR) measures the variability within individual inflations without taking into account the weights of each group. The table shows both seasonally adjusted and unadjusted variances (CPISAVAR and FGSAVAR). Since only the subgroup of "fruits and vegetables" is characterized with seasonality, it was seasonally adjusted using Census X11, while for other subgroups original unadjusted figures were taken. I have also calculated the Theil variance for seasonally adjusted data, which is recommended in a number of researches on relative prices. In Figure 3 .3 the ARP and seasonally adjusted CPI price variability is presented, which shows that in the time of major price adjustments, ARP defines the scale of variability. Figure 3 .5, in 1998 and 1999 CPI inflation was lower than ARP contribution to CPI inflation, which means a drop of prices of "free" goods. In 2000 they were almost equal, which generally implies no significant change in the level of "free" prices. As for the following years (2001-02) when there was no significant contribution to CPI from ARP, CPI inflation was relatively high, reflecting increase in prices of "free" goods. Contribution to CPI inflation from ARP, %-age points CPI inflation, % Contribution to CPI inflation from fruits and vegetables, %-age points CPI inflation, %
In 1998 and 1999 fruits and vegetables had negative contribution to CPI inflation, while in 2000 their contribution exceeded CPI inflation, which implies a reduction of prices for other "free"
goods (note that the contribution of ARP was also positive in 2000, (see Figure 3 .5)). In the following years fruits and vegetables made the biggest contribution to CPI inflation, contributing 3.2 and 1.6 percentage points out of respectively 4.5% and 2.4% CPI inflation. Contribution to CPI inflation from fruits and vegetables, %-age points Contribution to CPI inflation from ARP, %-age points
It is evident that during the most intense price adjustments period (1998-99) the prices for agricultural goods had declined and the opposite, in the time when prices of administratively regulated prices were generally stable, prices of fruits and vegetables jumped and significantly contributed to the total CPI inflation.
For the purposes of this research we need to consider the concept of consistency 4 between monetary policy and price adjustments. As Figure 3 .8 shows in the time of major price adjustments (1998 and 1999) money supply growth was very moderate or money did not grow at all 5 . Meanwhile, at the time of absence of major controlled price adjustments, money growth was very strong. As the main source of money expansion are foreign exchange purchases (external financing of the deficit and foreign grants) from government, the "power" of money in Armenia is very strong, as money expands only if there are foreign budget flows and these flows are spend by Government. So, increase in money supply is generally driven by higher budget deficit (directly financed by external financing) or higher domestic deficit (directly financed by official grants).
Income distribution implications. The sales of fruits and vegetables constitutes a significant
share of rural income. This is the reason why the dynamics of fruits and vegetables prices also has very important implications for income distribution. Data on income distribution and poverty are available from the three household surveys conducted by National Statistical Service with the assistance of the World Bank. Table 5 shows the general picture of poverty in Armenia 6 . As the table shows the situation with poverty slightly worsened between the first 2 surveys of 1996 and 1999. It resulted from the increase of rural poverty by 2.8 percentage points, while urban poverty slightly declined between 1996 and 1999. Although extreme rural poverty declined in the period of 1996-99, we can suggest that this is not because of increase of rural factor income. In fact, the decline of extreme poverty is mostly attributed to the Government's new policy of social protection 7 . As no proper household surveys were organized in 1997 and 2000, it is impossible to keep track of poverty dynamics for these years. It is important to note that in the period of increase of rural poverty (1998-1999) prices of fruits and vegetables, which cover significant part of rural income, fell by cumulative 30%. In addition to this, prices of meat products, bread and cereals, which also are important for rural income, dropped in this period as well.
Theoretical Framework
While most of the theoretical studies of the link between relative prices, inflation and monetary policy focus on the nature of association between relative price variability and inflation, during the last decade much research has focused on the role of monetary policy in avoiding negative effects of price adjustments on relative prices and the resulting income redistribution as well as losses of economic growth. This is significant in transition economies, which are characterized by major structural shifts and administrative price adjustments that can affect price variability. Offerdal (1996 and 1997) have analyzed this issue and concluded that administrative price changes need to be partially or fully accounted for through higher inflation targets. The issue of price adjustments and their impact on relative prices has found its application in the design of monetary policies in a few transition countries. In particular, the Central Bank of the Czech Republic (NBC) implemented net inflation targeting in 1998 (NBC reports, 1998 , 1999 , 2000 ), aiming at full or partial accommodation of expected price adjustments in the inflation target 8 .
Cukierman and Liederman (1984) developed a more comprehensive theoretical framework for the analysis of the impact of administrative price adjustments on relative prices. Cukierman and Liederman consider two sectors of an economy: a "free" sector, with market determined prices and a controlled sector, with administratively set prices are (the latter is viewed as a composite aggregate "controlled good"). The model illustrates the impact of changes in the price of controlled goods and monetary policy upon price formation in the "free" sector. 9 .
The rate of change of nominal money stock is described as:
Where δ t = E t-1 ∆ x t-1 is the expected (on the basis of information as of time t-1) money supply increase and ε t is a random normally distributed term, unknown in period t.
The main rfesult of the model is the following equation:
where p t (v) is the price of the good in a "free" market of v, Q ft is the price level within the group of "free" goods, p t ( c) is the price of the controlled good, w t (v) is the relative excess demand This equation implies that in addition to factors traditionally assumed to have positive influence on relative price variability like excess demand shocks and unexpected movements in money stock, price variability is also affected by the term ((x t-1 + δ t -p t (c)) which is defined as the lack of synchronization between monetary policy and controlled prices.
Thus, the notion of the "lack of synchronization" or "inconsistency" indicates that if the monetary policy does not properly account for administrative price adjustments or does not revise its monetary targets, significant price adjustments or deregulation can cause negative demand shocks in certain "free" goods markets. Taking into account the differences in demand elasticity, this may result in increased price variability within the "free" goods sector.
As shown in the initial data analysis, lack of synchronization between regulated price adjustments and monetary policy may have led to demand shocks that caused increased variability of "free" goods' prices in Armenia. This variability within the "free" goods sector has been in large part due to the variability in prices of agricultural goods. In 1998 In -1999 basically no increase in money supply and major regulated price adjustments, fruits and vegetables price declined, while in 2000-2002, with a very impressive growth in money supply and basically no regulated price adjustments, the prices of fruits and vegetables increased significantly.
The general Cukierman-Leiderman framework can be applicable for studying price variability in Armenia. The first and the main hypothesis that we need to test is whether the "inconsistency" as defined above causes more variability of "free" prices in Armenia. The dependent variable of this hypothesis to be tested is the variability of "free" goods prices. The explanatory variable needs to proxy for the "inconsistency" between monetary policy and administrated price adjustments. The difference of core inflation and ARP contributions can be used as an explanatory variable. The rationale is that aggregate "free" goods inflation (core inflation)
represents the stance of monetary policy 10 , and if the gap between ARP contribution and core inflation widens, this can be interpreted as an increase in "inconsistency". In the ideal case we would prefer to consider the lack of synchronization between the expected part of money supply and administered price adjustments (as suggested in the Cukierman-Leiderman model), however,
proper estimation of expectations of money supply are not available 11 .
Further, while in the Cukierman-Leiderman model the "lack of synchronization" is between money supply and ARP as two policy instruments, in the case of using core inflation, we will instead have the difference between ARP (a policy instrument) and core inflation (a policy outcome). The problem is that, in times of constant money supply core inflation can be affected by ARP 12 . Thus, this relationship could mean an association, not a causal relationship, between variability in "free" goods prices and the magnitude of discrepancy between ARP and core inflation.
To understand what factors may there be behind this association we can look at this issue from the angle of changes in money velocity. Since administrated price adjustments such as changes in utility prices or increasing indirect taxes cause nominal GDP growth, they also cause an increase in money velocity, given that the money supply is unchanged. However, this increase in velocity will normally be insufficient to absorb the growth of transactions in the short run and there will be a contraction of nominal demand for certain "free" goods. This would mean declining prices for these goods. In an opposite situation if we have downward price adjustments 10 While core inflation is believed to be mostly a monetary phenomenon there can be other factors affecting core inflation such as real exchange rate. 11 It would not be appropriate to use the program levels of the money supply since in 1998-2002 the monetary programs have been frequently revised. 12 The data show a negative correlation between ARP and core inflation (coefficient -0.33).
or decline of indirect taxes and if the monetary targets do not account for these, positive demand shocks in the "free" goods sector may result, causing rising prices for certain goods. To support this line of argument we would need to examine the relationship between aggregate money velocity, core inflation and administratively regulated price changes. So, as the second hypothesis we would expect to see that money velocity is positively related to administrative prices and negatively to core inflation.
Further we will try to assess exactly how agricultural prices (in particular, fruits and vegetables, which are main driving factors behind large price variability within "free" goods) are affected by the level of synchronization between administered price adjustments and monetary policy. There are certain reasons why fruits and vegetables are the ones out of the list of "free" goods that are most affected by this inconsistency. First of all, since in the short term the supply of agricultural goods is fixed, they become more vulnerable to demand shocks. On the other hand, in case of positive excess demand shocks external competition may prevent the rise of prices, while fruits and vegetables are "artificially protected" against external competition due to absence of direct trade with competitive producers Turkey and Azerbaijan. Thus the third hypothesis would be that the prices of agricultural goods were negatively associated with administrative price adjustments and positively with money supply.
Empirical Analysis
We use the quarterly data on price indices of 19 groups of CPI constructed on the basis of data provided by the National Statistical Service. In terms of weights of individual prices in CPI in this paper constant weights (average weights for the period of 1998-2002) are used. As discussed in section 2 the category for fruits and vegetables has been seasonally adjusted using Census X-
11.
The dependent variable of the first hypothesis to be tested (mentioned in theoretical part) is the variability of "free" goods prices measured by the Theil variance (TVAR) 13 . TVAR gives a more accurate picture of relative price shifts than conventional and weighted measures. Unlike weighted variance TVAR is zero when no relative price changes occur and at the same time unlike conventional variance TVAR accounts for the relative share of a sector in the index, giving more weigh to the variation of important prices.
where FGTVAR is the Theil variance of "free" goods prices, FGINF is core inflation and ARP is the administrative price contribution to CPI. The term on the right hand side is squared to neutralize the differences in signs. The regression output below quite strongly supports the hypothesis. The regression shows that a wider difference between core inflation and ARP corresponds to higher variability of "free" goods prices. Normally we would expect that ARP and core inflation are moving opposite to each other, as higher ARP will cause lower core inflation (if money is unchanged) and zero or negative ARP will cause higher core inflation. In both cases the (FGINF-ARP) 2 will increase.
Here we need to ask a question that has been the subject of major theoretical discussions over the last decades: does the variability of relative prices positively affect inflation. If it does, the accuracy of the above equation may be questioned. For this purpose I tested the link between FGINF and FGTVAR (conventional argument) and also the link between squared FGINF and FGVTAR (to test whether variation in the inflation rate explains the variability of "free" goods prices). The regression results below show that both tests are rejected. I tested also the link between squared ARP and FGTVAR, which produced a statistically significant results (R 2 = 0.59). However, although this result is very impressive itself, the outcome of equation (3) is much stronger, which implies that "free" goods variability is better explained by the squared discrepancy between administrative price changes and aggregate "free" goods inflation, rather than with any single explanatory variable.
For testing whether the mechanism of impact of monetary policy and price adjustment can be described through the velocity channel as assumed in theoretical section (the second hypothesis)
I introduce the following equation.
Log(VELOCITSA) = C 1 + C 2 (ARP) + C 3 (FGINF) (4) Where VELOSITSA is nominal GDP divided by reserve money, and seasonally adjusted. The reason for not taking broad money instead is that broad money includes foreign exchange nominated deposits, which does not have the same money power as reserve money. The logic behind of taking the Log of dependent variable is that it is an absolute figure, while explanatory variables are growth rates. Other variables are as previously defined. The results are presented in the table 5.4. Although R-squared is not very impressive, the signs and significance of coefficients were robust to changing time periods and specifications.
While equation (3) shows general link between variability of "free" goods prices and lack of policies synchronization, we need to take our arguments further and see how agricultural goods prices (as a main driving force behind "free" goods variability) are affected by these policies. For this I estimate the following equation.
Log(AGRFVSA) = C 1 + C 2 (ARP) + C 3 Log(MONEY)
Where AGRFVSA is a seasonally adjusted aggregate price index for fruits and vegetables, and MONEY is reserve money. The reason of not taking conventional money supply aggregates such as lagged broad money, is that because of absence of traditional (interest rate) transmission mechanism in Armenia. The Central Bank can increase money supply only by conversion of budget foreign exchange nominated loans and grants, which immediately are being spent by government. So, any particular level of reserve money generally reflects the size of government's spending in that period, thus having strong direct demand management implication, as it could be in the case of fiscal policy. This is the main reason why I believe I can take reserve money indicator without lagging it. Regression output is presented below. As it was assumed, coefficients of ARP and LOG(MONEY) have opposite signs, supporting our assumption about the mechanism of influence of administratively controlled prices and monetary policy. We also tested the same equation adding the price level of fruits and vegetables lagged by one quarter. Results are presented in the below table. Although my research also intends to estimate the impact of relative price variability on income distribution, this cannot be done through regular statistical methods, since we have data on income distribution and poverty only for three discrete points in time.
Conclusions and Policy Implications
Based on the theoretical background and empirical analysis, I can conclude the main findings of the paper that if monetary policy does not account for changes in administrative prices, demand in "free" goods market will shift causing fluctuation of prices for agricultural goods. 1998-1999 was a period when major administrative price adjustments (introduction of VAT on bread, increase of electricity tariffs, substantial increases of excise taxes on tobacco, gasoline and diesel) coincided with super-tight monetary policy, which caused depressed agricultural prices.
In the following years, strong money expansion coincided with absence of major administrative price adjustments (moreover, because of smuggling and tax evasion the prices of a number of excisable goods declined). This situation led to a recovery of agricultural prices, which exceeded the pre-1999 level in 2002.
This volatility of prices may have had some income distribution implications. In particular, while between 1996-1999 general poverty incidence in the country stayed stable, rural poverty significantly increased. As I showed in the paper, major decline of agricultural prices started in 1998 and continued throughout 1999. Later, the recovery of the prices could contribute to improvement of rural households' living standards that was recorded in 2001.
As an evaluation of the Government's design of the regulated price adjustments in 2001-2002, we can conclude that Government has lost the opportunity to implement some price adjustments in 2001-2002 without negative consequences for "free" goods prices, as these years were a time of strong aggregate demand and money expansion. Now, postponed price adjustments are in the near policy agenda. Major price adjustments also are expected due to closure of the Armenian Nuclear Power Plant (implying higher tariffs for electricity) and introduction of VAT on agricultural goods, as a requirement for WTO admission. Estimates show that combined effect of these changes will be more than 1.5% annually contribution of administratively regulated prices to CPI inflation over the medium-term. Given that Central Bank monetary targets are designed to keep inflation below 3%, we can anticipate that variability within the group of "free" goods will increase, with possible decline of agricultural goods' prices.
To summarize, if major price adjustments are underway and the country is not endangered by possibilities of high inflation (high one digit and above) due to favorable institutional design (sustainable budget deficit, absence of Central Bank's direct crediting to the Government), monetary policy must be designed to account for administrative price adjustments. In particular, it can not be reasonably justified that having 2 percentage points pressure on CPI from long postponed administratively regulated prices, the country should maintain headline CPI below 3%. Core inflation targeting could be a very useful mechanism to avoid lump-sum impact of price adjustments on "free" price variability and resulting losses in predictability of markets and uncertainty. Even if a country has a core inflation targeting, price adjustments could cause negative demand shocks in certain "free" goods markets resulting in lower than projected core inflation outcome and greater variability of "free" prices. To avoid this, monetary policy should adjust its policy tools in the time of major price adjustments. 
